dose of 5 mg midazolam intravenously five minutes later increased the apparent sedation but did not alter the marked restlessness. As the sedation waned he reported feeling restless but was later amnesic for the period of observation. On a second occasion a 12 mg bolus ofmidazolam was injected. The subject became initially unconscious, but with a return of consciousness restlessness occurred with a virtually identical motor response to the previous occasion. On a third occasion diazepam 10 mg had a similar effect to 5 mg of midazolam, although the sedation and motor response were less intense.
The second twin on receiving a 5 mg bolus of midazolam, reacted in the same way as the first. The same stereotyped movements of arms and legs occurred with no subsequent recall.
Had either volunteer been undergoing a surgical procedure under benzodiazepine sedation, the restlessness would have been too marked for the procedure to continue. However, the classical benzodiazepine effects of sedation and amnesia were present.
DISCUSSION
Paradoxical benzodiazepine responses are important as they may not only be a nuisance during minor procedures, but also dangerous if interpreted as being due to pain or anxiety and treated incorrectly. It is not infrequently said that one cause of restlessness under sedation is pain, but our observation adds another possible explanation. In our experience this atypical response to intravenous benzodiazepines is occasionally observed clinically, but has rarely been reported in the literature.
In 1980 Litchfield,3 in a report of adverse psychological reactions to intravenous diazepam used in dental practice, found a 29% incidence of minor adverse reactions immediately following intravenous diazepam. These included talkativeness, emotional release, loss of inhibitions, excitement, rage, abreaction, and other paradoxical phenomena. However, in only 7% of cases was the adverse psychological reaction pronounced. Excessive movement was also reported. The incidence of adverse reactions increased as the dosage of diazepam increased, and young patients, in the 3-19 years age group, had a higher incidence than the 20 plus years age group. Another study of intravenous diazepam in dentistry also noted a lack of co-operation and restlessness in many children,4 whereas reports of intravenous benzodiazepine sedation in adults only occasionally note such reactions. 5 . 6 It is difficult to explain the paradoxical response in terms of any pharmacokinetic variability, but rather it appears to be an abnormal pharmcodynamic response and, in these cases, a genetically determined one. There are a number of possible explanations. First, it may be a reflection of genetically determined variability in benzodiazepine receptor density throughout the brain, it may be the persistence of a juvenile pattern of benzodiazepine response into adulthood, or it is possible that multiple allelic forms of genetically determined benzodiazepine receptor exist? with varying affinities for benzodiazepines. (This concept of isoreceptors is analogous to that of isoenzymes, for example the genetic variants of plasma pseudocholinesterase.) It is also possible that there is a genetic variability in related motor circuits.
The observation that some patients become restless while others become relaxed after injection of benzodiazepines indicates a spectrum of response to these drugs. Whatever the mechanism ultimately proves to be, we postulate that some clinically important benzodiazepine effects are genetically determined.
